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That the Daltonian notion of the atom did not make it necessary to read into Gay-Lussac's generalization the hypothesis that equal volumes of gases contain equal numbers of atoms, is evident from Dalton's own words (New System, Part I pp., 70, 71): "If equal measures of azotic and oxygenous gases were mixed, and could be instantly united chemically, they would form nearly two measures of nitrous gas [nitric oxide], having the same weight as the two original measures; but the number of ultimate particles could at most be one-half of that before the union."
The only difference between Dalton and Gay-Lussac, so far as the actual facts were concerned in this case, was that Gay-Lussac said that one volume of oxygen combines with one volume of nitrogen to produce two volumes of nitrous gas, and Dalton said that the product measures nearly two volumes. As regards numbers of atoms, Dalton assumed that a determinate volume of nitrogen contains the same number of atoms as an equal volume of oxygen, and the same number as is contained in about twice that volume of nitrous gas; for he represented an atom of nitrous gas to be composed of one atom of nitrogen with one atom of oxygen, and he said that nitrous gas was formed by the union of equal volumes of nitrogen and oxygen; but at the same time, Dalton supposed Gay-Lussac to conclude that equal volumes of the three gases in question contained the same number of atoms.
If the weights of those volumes of gases which combine were determined, Gay-Lussac's generalization might be stated thus: the weights of gaseous elements and compounds which react bear simple relations to each other; these weights can always be expressed, for each reacting gas, as whole multiples of a certain fixed weight. This is merely an extension of the law of multiple proportions, the enunciation whereof has generally been assigned to Dalton. The refusal of Dalton to accept the generalization of Gay-Lussac seems to confirm what I have said (see note, p. 88), that he probably never realized the law of multiple proportions as a statement of facts apart from his atomic theory, and to show that it was almost impossible for him to think about chemical occurrences except as